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Students’ Department
Edited by H. A. Finney

INSTITUTE EXAMINATIONS
(Note — The fact that these solutions appear in The Journal of
Accountancy should not lead the reader to assume that they are the
official solutions of the American Institute of Accountants. They repre
sent merely the personal opinion of the editor of the Students’ Department.)
ACCOUNTING THEORY AND PRACTICE—PART II
May 17, 1923, 1 P. M. to 6 P. M.
Answer questions 1, 2, 3, 4 and either 5 or 6.
No. 1 (35 points) :
The X Machine Company received its charter and commenced business
on January 2, 1922. The production of machines started July 1, 1922.
The business consists of the manufacture and sale of a standard
machine, 200 of which have been sold to date at a uniform price of $500
each, through agents who receive a commission of 15%, payable ⅓ on
receipt of order,
on shipment of goods and ⅓ on payment of bill.
The general manager and the sales manager have individual agreements
with the company by which the former is to receive a commission of 10%
and the latter a commission of 6% on net profits after provision for federal
taxes.
There are issued 100,000 shares no-par-value common stock for
“services” but no value is shown on the books of the company nor in the
minutes.
Trial balances are given as of January 2, June 30 and December 31,
1922, prior to closing.
Prepare a balance-sheet as at December 31, 1922, and profit-and-loss
statement for the year, making all necessary adjustments, capitalizing such
items of expense as appear to you applicable to development and setting
up a reserve for federal taxes computed on the basis of 12½% of net profit
with the statutory deduction of $2,000.
TRIAL BALANCES (BEFORE CLOSING)

Debits
Cash ........................................................ .......
Accounts receivable (trade)...................
Prepaid insurance ..................................
Tools .......................................................
Machinery and equipment .......................
Office furniture and fixtures ................
Patents applied for ................................
Organization expense ............................
Labor .......................................................
Purchases ................................................
Administrative and office salaries .......
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------------- 1922 ------------June 30 Dec. 31
Jan. 2
$ 50,000 $ 33,468 $ 22,646
26,500
1,427
1,125
6,511
4,287
23,411
34,768
1,-450
1,400
1,127
1,327
2,371
2,371
9,675
26,506
4,650
2,420
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Debits (continued)

Jan. 2
Rent of factory ...............................................
Agents’ commissions .......................................
Royalties .........................................................
Telephone and telegraph ................................
Postage ............................................................
Light, heat and power ....................................
Insurance .........................................................
Automobile expense .......................................
Engineering salaries ......................................
Magazine advertising .....................................
Entertainment ................................................
Office stationery and supplies .......................
Traveling .........................................................
Miscellaneous expense ....................................
Returned sales ......................................... ,...
Depreciation ....................................................

— 1922 June 30 Dec. 31
$ 1,000 $ 3,000
750
15,000
1,030
147
387
37
86
125
580
50
350
147
330
1,367
2,850
1,500
1,825
287
119
377
622
227
527
115
388
1,000
2,137

$ 50,000 $ 75,570 $168,230

Credits
Capital stock preferred ..................................
Accounts payable (trade) ............................
Notes payable (banks) ................................
Interest earned ...............................................
Discount on purchases ....................................
Sale of scrap ...................................................
Sales ................................................................
Accounts payable, agents................................
Capital stock, common (100,000 shares) ....
Reserve for depreciation..................................

$ 50,000 $ 62,500 $ 86,000
12,425
13,145
7,500
145
365
288
120
52,500
500
6,175
2,137

$ 50,000 $ 75,570 $168,230
The inventory at December 31, 1922, was valued at $13,290.

Solution:

In the following working papers the organization expenses, the factory
expenses prior to June 30th and the general expenses during the same
period prior to the beginning of operations are shown as being capitalized
or deferred. The selling expenses of this period are not deferred but are
charged against the profits of the second half of the year. There is room
for a great variety of opinions as to how far to go in this problem in
exercising the privilege of deferring or capitalizing the expenses of the
development period.
It will also be noticed that one-sixth of the total deferred expense is
written off against the profits of the year. This is admittedly an arbitrary
procedure, but it is done on the theory that such deferred expenditures
should be disposed of during the first three years after operations begin.
As operations during the first year covered only six months, or half a year,
one-sixth is written off.
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ANALYSIS OF COMMISSIONS

Total charge to commissions and credit to agents (per books) :
Sales: $500.00 X 200 =................................... $100,000.00
Multiply by commission rate...........................
15% $ 15,000.00
Charges to agents for payments to them:
On receipt of orders : 5% of $100,000.00 ......... $ 5,000.00
On shipment:
Credit to sales ..................... $ 52,500.00
Less returned sales ..............
1,000.00

5% of ....................................

51,500.00

2,575.00

On payment of bill:
Charges to customers...
52,500.00
Less credits for returns .......
1,000.00
Net charge ...........................
Less balance still uncollected.

51,500.00
26,500.00

5% of collections of................. 25,000.00

1,250.00

Total charges to agents ..................................

8,825.00

Balance of agents’ account per books....................

$ 6,175.00

This balance is supposed to represent the liability to agents for unpaid
commissions, which will not become due until goods are shipped and
accounts collected. The real balance due to agents is:
5% of accounts receivable of $26,500.00 .......
$ 1,325.00
10% of sales not shipped:
Total sales ................................................ $100,000.00
Sales shipped ............................................
52,500.00

10% of .......................................................
True liability to agents ...................................

47,500.00

4,750.00

$ 6,075.00

This indicates that $100.00 is to be charged to agents and credited to
commissions, to adjust these accounts.
There is no information as to whether the 5% paid to agents on receipt
of the orders for the two machines which have been returned by customers
is recoverable or not. Hence no adjustment is made for the item.
Commissions of 15% on the $47,500.00 of orders not shipped are to be
deferred until the profit is taken up on these sales. This deferred com
mission amounts to $7,125.00.
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*I ndicates red.

T he X Machine Company
Working papers for the year ended December 31, 1922
Trial
Trial
balance
balance
Items
Manufac
_____________________________ June 30____ Dec. 31
capitalized Adjustments turing
Selling
Cash .......................................... $ 33,468.00 $ 22,646.00
Accounts receivable (trade) ...
26,500.00
Prepaid insurance ....................
1,125.00
1,427.00
Tools .........................................
4,287.00
6,511.00
Machinery and equipment ....
23,411.00
34,768.00
Office furniture and fixtures ...
1,400.00
1,450.00
Patents applied for .................
1,127.00
1,327.00
Organization expense ..............
2,371.00
2,371.00 $2,371.00
L ab o r .........................................
9,675.00
$ 9,675.00
Purchases ................................
26,506.00
26,506.00
Adm. and office salaries ..........
2,420.00
4,650.00
2,420.00
Rent of factory .......................
1,000.00
3,000.00
1,000.00
2,000.00
Agents’ commissions ..............
750.00
15,000.00
$ 100.00*
$ 7,775.00
Royalties ..................................
1,030.00
1,030.00
Telephone and telegraph .........
147.00
387.00
147.00
Postage .....................................
37.00
86.00
37.00
Light, heat and pow er .............
125.00
580.00
125.00
455.00
Insurance .................................
50.00
350.00
50.00
300.00
Automobile expense ................
147.00
330.00
147.00
Engineering salaries ................
1,367.00
2,850.00
1,367.00
1,483.00
Magazine advertising ..............
1,500.00
1,825.00
1,825.00
Entertainment ..........................
119.00
287.00
287.00
Office stationery and supplies ..
377.00
622.00
377.00
Traveling ..................................
227.00
527.00
527.00
Miscellaneous expense ............
115.00
388.00
115.00
Return sales ......................................
1,000.00
1,000.00
273.00

245.00

183.00

240.00
49.00

2,230.00

Profitand-loss

7,125.00

1,427.00
6,511.00
34,768.00
1,450.00
1,327.00

$ 22,646.00
26,500.00

Balancesheet
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2,137.00

balance
Dec. 31

Trial

.......

* Indicates red.

Net profit before bonuses and federal

Net profit on sales ..................

Cost of goods manufactured ..

ta x . .

$ 75,570.00 $168,230.00

Capital stock, preferred .......... $ 62,500.00 $ 86,000.00
Capital stock, common .............
0.00
Accounts payable (trade) .......
12,425.00
13,145.00
Notes payable (b an k s) .............
7,500.00
Interest earned .........................
145.00
365.00
Discount on purchases ............
288.00
Sale of scrap ...........................
120.00
Sales .........................................
52,500.00
Accounts payable (agents) ....
500.00
6,175.00
Reserve for depreciation .........
2,137.00

Inventory, December 31

$

$0.00

100.00

43,466.00

120.00*

2,137.00

Items
Manufac
capitalized Adjustments turing

Total capitalized as organization expense—1/6 written off $ 8,156.00

$ 75,570.00 $168,230.00

balance
_____________________________ June 30
Depreciation ______________

Trial

$ 10,910.00

43,466.00

52,500.00*

13,290.00*

Selling

T he X Machine Company
Working papers for the year ended December 31, 1922—continued

$ 6,984.00

10,910.00*

365.00*
288.00*

1,359.00

Profitand-loss

$121,841.00

6,984.00

6,075.00
2,137.00

0.00
13,145.00
7,500.00

$ 86,000.00

$121,841.00

13,290.00

6,797.00

Balancesheet
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Before the required statements can be prepared it is necessary to
compute the bonuses, due the general manager and the sales manager, and
the federal taxes. As is usually the case with bonus agreements, the
terms of the agreement are indefinite. The problem indicates clearly
enough that the taxes are to be considered an expense in determining the
profits subject to the bonuses, and the bonuses are to be considered an
expense in finding the profits subject to tax. But are the bonuses to be
considered an expense before determining the net profits subject to the
bonus? Until this point is settled two solutions are possible. Hence the
bonuses and the tax will be computed on both assumptions.

(1) Computation of bonuses and tax on the assumption that the
bonuses are not to be considered an expense in determining the
profits subject to the bonuses; i. e., that the profits are net before
deducting the bonuses.

Let B = sum of the two bonuses.
Let T = federal taxes.
(1)
B = .16 ($6,984.00 — T)
(2)
B = $1,117.44 — .16T
(3)
T = .125 ($6,984.00 — $2,000.00 — B)
(4)
T = $873.00 — $250.00 — .125B
(5)
T = $623.00 — .125B
Substituting the value of T in (5) for T in (2) :
(6)
B = $1,117.44 — .16 ($623.00 — .125B)
(7)
B = $1,117.44 — ($99.68 — .02B)
(8)
B = $1,117.44 — $99.68 + .02B
(9)
.98B = $1,017.76
(10)
B = $1,038.53
The general manager’s bonus = 10/16 of $1,038.53 = $649.08
The sales manager’s bonus = 6/16 of $1,038.53 = $389.45
(3)
T = .125 ($6,984.00 — $2,000.00 — B)
(11)
T = .125 ($6,984.00 — $2,000.00 — $1,038.53)
(12)
T = .125 X $3,945.47
(13)
T = $493.18
Proof:
Profits before tax and bonus .........................
Deduct tax ..............................................................

$6,984.00
493.18

Profits subject to bonuses ......................................
Multiply by .............................................................

6,490.82
16%

Bonuses (as above) ................................................

$1,038.53

Profits before tax and bonus ................................

$6,984.00
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Deduct: Statutory deduction..................................
Bonuses ............................................................

$2,000.00
1,038.53 $3,038.53

Profits subject to tax ...........................................
Multiply by .............................................................

3,945.47
12%%

Tax (as above) .....................................................

$ 493.18

(2) Computation of bonuses and tax on the assumption that the
bonuses are to be considered an expense in. determining the profits
subject to the bonuses; i. e., that the profits are not net until after
deducting the bonuses. (Statements made on this assumption.)

Let B = sum of the two bonuses.
Let T = federal tax.
(1)
B = .16 ($6,984.00 — B — T)
(2)
B = $1,117.44 — .16B — .16T
(3)
1.16B = $1,117.44 — .16T
(4)
T = .125 ($6,984.00 — $2,000.00 — B)
(5)
T = $873.00 — $250.00 — .125B
(6)
T = $623.00 — .125B
Substituting the value of T in (6) for T in (3) :
(7)
1.16B = $1,117.44 — .16 ($623.00 — .125B)
(8)
1.16B = $1,117.44 — ($99.68 — .02B)
(9)
1.16B = $1,117.44 — $99.68 +.02B
(10) 1.16B + .02B = $1,117.44 — $99.68
(11)
1.14B = $1,017.76
(12)
B = $892.77
The bonus to the general manager = 10/16 of $892.77 = $557.98
The bonus to the sales manager = 6/16 of $892.77 = $334.79.
(4)
T = .125 ($6,984.00 — $2,000.00 — B)
(13)
T = .125 ($6,984.00 — $2,000.00 — $892.77)
(14)
T = .125 X $4,091.23
(15)
T = $511.40
Proof:

Profits before tax and bonuses..............................
$6,984.00
Deduct: Tax ........................................................... $ 511.40
Bonuses .......................................................
892.77 1,404.17

Net profit on which bonuses are based ................
Multiply by ............................................................

5,579.83
16%

Total bonuses (as above) .......................................

$ 892.77
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The X Machine Company
Profit-and-loss statement for the year ended December 31, 1922
Gross sales ................................................................................... $ 52,500.00
Deduct returned sales .....................................................................
1,000.00

Net sales ..........
Deduct cost of goods sold:
Purchases ............................ $ 26,506.00
Less sales of scrap .............
120.00 $ 26,386.00
Labor ...........................................
Manufacturing expenses:
Rent of factory ........... $ 2,000.00
Royalties .............................
1,030.00
Light, heat and power.........
455.00
Insurance ..............................
300.00
Engineering salaries.............
1,483.00
Depreciation .........................
2,137.00
Total ...........................................
Deduct inventory, December 31, 1922

Gross profit on sales .........................
Deduct selling expenses:
Agents’ commissions ..................
Magazine advertising ................
Entertainment ............................
Traveling ....................................
Sales manager’s bonus (second
computation) ........................
Net profit on sales..............................
Deduct general expenses:
Administrative and office salaries
Telephone and telegraph............
Postage ........................................
Automobile expense ....................
Office stationery and supplies ..
Miscellaneous expense................
General manager’s bonus...........
Net profit from operations................
Add miscellaneous income:
Interest earned ....................
Discount on purchases................

Total ...................................................
Deduct: One-sixth of organization expense
Federal taxes ..............................
Net profit carried to surplus.............
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51,500.00

9,675.00

7,405.00

43,466.00
13,290.00

30,176.00

21,324.00
7,775.00
1,825.00
287.00
527.00

334.79

10,748.79

10,575.21

2,230.00
240.00
49.00
183.00
245.00
273.00
557.98

3,777.98

6,797.23
365.00
288.00

653.00

7,450.23
1,359.00
511.40

1,870.40
$ 5,579.83
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The X Machine Company
Balance-sheet, December 31, 1922
ASSETS

Current assets:
Cash .................................................................. $
Accounts receivable (trade) ...........................
Inventory ..........................................................
Fixed assets:
Tools..................................................................
Office furniture and fixtures ...........................
Machinery and equipment....................................

Total ...........................................................
Less reserve for depreciation ....................
Net ..............................................................
Patents applied for...........................................

Deferred charges:
Insurance ................
Agents’ commissions
Organization expense

22,646.00
26,500.00
13,290.00 $ 62,436.00
6,511.00
1,450.00
34,768.00

42,729.00
2,137.00

40,592.00
1,327.00

41,919.00

1,427.00
7,125.00
6,797.00

15,349.00
$119,704.00

LIABILITIES

Current liabilities:
Accounts payable (trade) ................................
Notes payable (banks) ....................................
Agents’ commissions .......................................
Bonus to general manager .............................
Bonus to sales manager ..................................
Federal tax liability .........................................

Capital:
Capital stock:
Preferred ...................................................
Common—100,000 shares issued for services
at no stated value
Surplus ..............................................................

$ 13,145.00
7,500.00
6,075.00
557.98
334.79
511.40

28,124.17

86,000.00
5,579.83

91,579.83

$119,704.00

No. 2 (30 points) :
A and B are equal heirs in an estate of $100,000 consisting entirely of
real-estate mortgages.
B resides in the city in which two of these mortgages are placed—one,
a 6% first mortgage of $1,600, dated January 31st; the other a second
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mortgage, payable $25 monthly with interest at 6% on the decreasing
balance. The balance of the second mortgage at March 31st, after payment
of the $25 then due, was $700. These two mortgages are handled by B.
All the rest are in another city in which A resides and are under his
control.
One mortgage of $2,500 falls due and will be paid, with six months’
interest at 6%, on April 30th, and B proposes that, in part settlement, he
take over the two which are in his hands. A agrees to this.
Prepare statements of financial condition at April 30th before collec
tions mentioned above are made, journal and cashbook entries reflecting
the transactions and final statements for both A and B, each of whom
keeps his books on the same basis.
Solution:
The statement in the problem that both A and B keep books on the
same basis is taken to mean that identical books are kept and that both
sets of books show all assets, regardless of whether the assets are in the
possession of one party or the other. At March 31st, after B has collected
(and presumably withdrawn) the $25.00 instalment due on the second
mortgage, the condition (ignoring accrued interest) would be:
STATEMENT OF CONDITION—MARCH 31ST

First mortgage (B)....$ 1,600.00
Second mortgage (B) ..
700.00
Mortgage due Apr. 30(A) 2,500.00
Other mortgages (A).. 95,200.00

A’s account .................. $ 50,000.00
B’s account ..............
50,000.00

$100,000.00

$100,000.00

This is also the condition at April 30th, still ignoring accrued interest, which
can not be computed on all mortgages because interest dates are not known.
The letters in parentheses show which party holds the asset.
JOURNAL AND CASHBOOK ENTRIES

Cash (A) ....................................................................... $2,575.00
Mortgage due April 30 (A) ..........................
$2,500.00
A’s account .......................................................
37.50
B’s account .......................................................
37.50
A collects mortgage of $2,500.00 with six months’
interest at 6% per annum. The interest earning of
$75.00 is credited in equal shares to the two heirs.
A’s account .....................................................................
2,575.00
Cash (A) .........................................................
2,575.00
A withdraws the cash collected as principal and
interest.
Cash (B) .......................................................................
25.00
Second mortgage (B) ...................................
21.50
A’s account ......................................................
1.75
B’s account ..........
1.75
B collects a $25.00 instalment on the second
mortgage in his possession; of which $3.50 is one
month’s interest at 6% per annum on the $700.00
balance of the mortgage, and $21.50 is in reduction
of the principal.
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B’s account ..................................................................... $ 703.50
Cash (B) .........................................................
$ 25.00
Second mortgage (B) .....................................
678.50
B withdraws the second mortgage and, presumably,
the $25.00 cash just collected. The principal of
the mortgage is:
Balance before April 30th collection $ 700.00
Less collection on principal ...........
21.50
Balance ............................................

678.50

Accrued interest .............................................................
A’s account ......................................................
B’s account .......................................................
Accrued interest on $1,600 first mortgage in B’s
possession, at 6% for three months, from
January 31st to April 30th.
B’s account .....................................................................
First mortgage (B) .........................................
Accrued interest ..............................................
B withdraws the first mortgage and is charged
with principal and accrued interest.

24.00

12.00
12.00

1,624.00
1,600.00
24.00

STATEMENT OF a’s AND B’s ACCOUNTS

April 30, 19—
A
B
Together
Balance—before withdrawals .......... $ 50,000.00 $ 50,000.00 $100,000.00
Interest: on $2,500.00 mortgage.......
37.50
37.50
75.00
On 700.00 mortgage.......
1.75
1.75
3.50
On 1,600.00 mortgage.......
12.00
12.00
24.00
Total credits .....................................

50,051.25

Withdrawal of cash proceeds of
mortgage ..............................
2,575.00
Withdrawal of second mortgage:
Principal ..............................
Cash instalment collected ..........
Withdrawal of first mortgage:
Principal ..............................
Accrued interest .........................

Total debits .......................................
Balances after withdrawals..............
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2,575.00

50,051.25

100,102.50
2,575.00

678.50
25.00

678.50
25.00

1,600.00
1,600.00
24.00
24.00

2,327.50

4,902.50

$ 47,476.25 $ 47,723.75 $ 95,200.00

Students' Department
A AND B—STATEMENT OF CONDITION

April 30, 19—

Mortgages (A) .........

$95,200.00

A’s account................
B’s account ................

$47,476.25
47,723.75

$95,200.00

$95,200.00

No. 3 (9 points) :
A corporation spends $500,000 on an advertising campaign during the
first six months of the year 1922 and expects to begin to secure benefits
therefrom on and after July 1, 1922, and for three succeeding years. How
would you handle this expenditure on the published balance-sheet and
profit-and-loss account issued to stockholders? How would you handle
it on the income-tax return for 1922?
Answer:
If the claim that the benefits to be derived from the advertising cam
paign will continue for three years after July 1, 1922, is justifiable, it
would be proper to spread the expense over the three years. There is a
tendency, however, to over-estimate the benefits to be received in the
future from advertising expenditures of the past, and sound reasons
should be required in support of the claim that benefits will be more than
temporary.
Assuming that these reasons are forthcoming, it is still doubtful
whether the expense should be prorated in equal annual thirds (or 1/6
for 1922), for it is more than probable that the early years will receive
more benefit than the later ones.
Having decided the amount which can reasonably be carried forward,
the deferred portion should be shown on the balance-sheet under the
deferred charge heading, and the balance should be shown among the
selling expenses in the profit-and-loss statement.

No. 4 (8 points) :
What would be the effect on unit costs of a change in the calendar
providing for a year of thirteen months of twenty-eight days each instead
of twelve months as at present?
Answer:
If overhead rates are computed on the basis of an estimated number
of hours in a year, the change to a thirteen-month basis would have no
effect, for there would still be the same number of hours. If overhead
rates are computed by dividing the total annual overhead by 12 to obtain
a monthly rate, then the hourly rate will vary in different months, because
of the larger number of hours in some months than in others. Where
this method is followed, the change to a thirteen-month year would
theoretically result in a uniform hourly rate, regardless of the month.
But practically it would still leave discrepancies because of holidays and
short-time and over-time.
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No. 5 (18 points) :
The annual sinking-fund deposit, with interest at 6% per annum,
necessary to accumulate $500,000 over a period of 80 years is $286.27.
The amount of an annuity of one dollar at 6% at the end of various
periods is as follows: 20 years, $36.78559120; 40 years, $154.76196562; 60
years, $533.12818089; 80 years, $1,746.59989137. Show, by means of a
table, how a sinking-fund-method reserve for amortization of a franchise,
which cost $500,000 and has 80 years to run, would compare with a
reserve for the same purpose derived by the straight-line method.

Solution:

If the franchise is amortized by the straight-line method, the annual
charges to operations and credits to the reserve will be $6,250.00, as
shown in column (a) of the following table.
If the franchise is amortized by the sinking-fund method, and if a
sinking fund is actually accumulated on a 6% basis, the annual entries
for the sinking fund will be as indicated in columns (b), (c) and (d).
Regardless of whether or not a sinking fund is actually accumulated, the
reserve entries would be made as indicated in column (e) ; that is, the
debit to operations and the credit to the reserve in any year would be
the amount which the fund would have been increased during that year
if a fund had been accumulated on a 6% basis.
If a fund is not accumulated, the sinking-fund method of amortization
results in a continually increasing charge to operations. This is shown
in column (e). During the first five years the annual charge increases
from $286.27 to $361.41. And during years 61 to 80, inclusive, the total
charge to operations is $347,380.55, or an annual average during these
last twenty years of $17,369.03.
If a fund is accumulated on a 6% basis, the net annual charge to
profit-and-loss will be $286.27; for as the charges to operations and credits
to reserve increase (column e) the credits to interest also increase. This
fact may be shown by using the figures of the first five years:
Charge
Credit
profit-and-loss profit-and-loss Net charge to
amortization
Year
interest
profit-and-loss
1............. ............. $286.27
$286.27
2............. ............
303.45
$ 17.18
286.27
3............. .............
321.65
35.38
286.27
4............. ............
340.95
54.68
286.27
5.............. ............
361.41
75.14
286.27
A condensed table showing the difference in the operation of the two
methods follows.
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Straight line

Years

1.............
2.............
3.............
4............
5............
6—20....

Sinking-fund method of amortization
----- Entries for fund (if kept)----Debit p.-and-l
Debit
Debit p.-and-l.
Credit
sinking
Credit
Credit
Credit
reserve
fund
interest
cash
reserve
(b)
(c)
(d)
(e)
(a)
$ 6,250.00 $
286.27
$ 286.27 $
286.27
6,250.00
286.27
303.45
$ 17.18
303.45
6,250.00
321.65
286.27
35.38
321.65
6,250.00
340.95
286.27
54.68
340.95
361.41
6,250.00
75.14
286.27
361.41
93,750.00
8,916.88
8,916.88
4,622.83
4,294.05

Total....
21—40...

125,000.00
125,000.00

10,530.61
33,773.10

4,805.21
28,047.70

5,725.40
5,725.40

10,530.61
33,773.10

Total....
41—60...

250,000.00
125,000.00

44,303.71
108,314.89

32,852.91
102,589.49

11,450.80
5,725.40

44,303.71
108,314.89

Total....
61—80...

375,000.00
125,000.00

152,618.60
347,380.55

135,442.40
341,655.15

17,176.20
5,725.40

152,618.60
347,380.55

500,000.00 499,999.15 477,097.55
22,901.60 499,999.15
Total....
No. 6 (18 points) :
(a) What terminable annuity, payable quarterly for ten years, would
be required to repay a loan of $32,840.00, the nominal rate of interest being
4 per cent. per annum?
(b) What would be the required amount to set aside annually provid
ing for a sinking fund to repay loan, as above, at the end of ten years
instead of repaying it quarterly?
Given (1.01)40= 1.4889.
Solution:
(a) $32,840 = present value of an annuity of unknown rents.
The amount of 1 for 40 periods at 1% per period = 1.4889.
1 ÷ 1.4889 = .6716 the present value of 1 due 40 periods hence.
1 — .6716 = .3284 the compound discount.
.3284 ÷ .01 = 32.84 the present value of an annuity of 1.
$32,840 ÷ 32.84 = $1,000.00, the quarterly instalments to be paid.
(b) 1.04
X 1.04
= 1.0816
Amount of 1 at end of 2 years at 4%
1
.0816 X 1.0816= 1.169859Amountof1 at end of 4 years at 4%
1.169859 X 1.169859= 1.368569 Amount of 1 at end of 8 years at 4%
1.368569 X 1.0816 = 1.480244 Amount of 1at end of 10 years at 4%
1.480244 — 1 = .480244 Compound interest on 1 for 10 years.
.480244 ÷ .04 = 12.0061 Amount of annuity of 1 for 10 years.
$32,840.00 ÷ 12.0061 = $2,735.28 Sinking-fund contribution to pay off
principal.
The total annual payment each year by this method would be:
Sinking-fund contribution .................................. $2,735.28
Interest at 4% on $32,840.00 ..............................
1,313.60
Total ..................................................................... $4,048.88
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